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(54) SEMICONDUCTOR DEVICE INCLUDING PLANAR JUNCTION 
(57)Abstract: 

PURPOSE: To provide a semiconductor device including a high- 
reliability high withstand voltage planar junction where it is prevented 
with simplified means from being affected by an external factor, such 
as charged particles. 

CONSTITUTION: In a semiconductor device where the surrounding 
of a chief junction electric field limiting ring regions 1301 -1305, there 
is provided an electrically floating conductive layer 18 through an 
insulating film 15 so as to completely cover the surface of an n-layer 
100 located between the chief junction and the electric field 
limitation ring region 1301. Hereby, a potential of the conductive 
layer 18 upon application of voltage to back bias the main junction is 
fixed to an intermediate potential between the chief junction and the 
electric field limitation ring region 1301 located nearest the former to 
serve a roll of shielding. Thus, the present semiconductor device is 
completely prevented from being affected by an external factor such 
movable ions. Therefore, even if the device undergoes a reliability 
test (high temperature DC back bias test) by being assembled into a 
reSin -sealed package, no variation of withstand voltage is produced 
to realize a very high reliability high withstand voltage semiconductor 
device. 




\U \1/ KU \U 



,1 \ 



LEGAL STATUS 

[Date of request for examination] 24.04.1995 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 2812093 

[Date of registration] 07.08.1998 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www19.ipdl.jpo.go.jp/PA1 /result /detail /main/ wAAAzGaOmRDA406097469P1.htm 



04/03/11 



Searching P.AJ 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.jpo.go.jp/PA1 /result/detail /main/wAAAzGaOmRDA406097469P1. htm 



(19)B*B#iftT CJ P) (12) & fft & $g (A) 



#§{§¥6-97469 

(43)^HB ¥jS6i£(1994)4J?8B 



(51)Int.a. s 
H 0 1 L 29/91 
29/784 



9168-4M 
9168-4M 



F I 



H 0 1 L 29/91 
29/ 78 



D 

3 2 1 J 
3 2 1 K 

m?m& *3t* S*^<DSc6(^: 9 JO 



(2i>ais#^ 


1$II s F4-247547 


C71)*IHA 


000005108 












TO 4 ^(1982) 9 /! 17 B 












































8c6fiMB5Z:m^BJHTa 1 # 1 ^ 8s££ 
























RfefeiaB32m^Br4026#ife #3S;£*tB 








Sz:Si!f¥ffiB5iSff5£0fW 






(74)ftSA 













(54) lftW0>*m ^u^«^*#*-S^m9»*« 



(57) [S»] 

[ftjft] =fett^«IBSr*»flo«JWHII»y>^fii*l 
3 0 1-1 3 0 5^&mV1tffif&<D¥mt£$iW\Z.&l<* 

1 1 <omv> n - iioo (Dmm&5E±\cm ^$&m 

mi 5 ^ Ltl^(C7 p -r y ^^#11 1 8£r 
B3 J J L ©«*4:^<a*t*<ftS. Sot, if^uv^y 




110 



101 



<$m¥-6 -9 7 4 6 9 



<0¥«*MB« £ ©ffl & fflJfc«GE<D<6T *r»Mi- S *R 10 

2 ] ^*#«flco— *(3!)±affi 1 5s®m^> 

»*+&»2W«S[o!l52©^W<(««*|Rit6*b, H 
f-— 1 o*z»ft««rt(cj£^ ' & 2 05 

^1 3 <0¥«M«^«RflRit htiX ft 5 
{£*5^T, »2 0^W»««<hrtt^«t>i£Si-6»3 

©rao|BIH*»3 ^W*«««3lWI<D 20 

3 ] *«>**B*-iB 1 ill^ 
«*i-*iB2W«fioJR2 0^flc«*^Rit6^ - 

»fiRi"SJB2»«l!i©JB2(OH £ *#«*^R*t6*b, H 
^*ffffi«**^*e>Httb-CSHi-5»2»«S^aitt 
Kfc^T, »2<04 t *(**«^wJx^*t>iESrt-«*3 

»*i-sfB2w«a^jB2o^w*««^RjtP)n, e 
t-— 020 so 



^«ffS«*^n^»e>iii4x-cfiffl-rs»2s»as!(oiRift 

fc*sir*T, »2 0*S([*«*i:-tL(i:*t>jES5-t-S*3 

So 

^*+5lB2#a:S!©IB2<o^flcffi*^Ktt?>4x, H 

3 ©^»flc««^««:flRJt fctb-c ft 6 *m&mm 
<Dra*>* 1 <D¥Wfrmmzmmm£ift' l 

[00 0 1] 
[0 0 0 2] 

fais&ffit \sxn*vm&-f®mzm\<*btix%it 0 

^©JWI = - h*©«l4lStSt5Cl:, Sfc^ 

*T»mWft«#** 4:«?n * 5, 
Z.(DtL$><oj5<mk LT, i«**:»9HtfJ:5l- : «RlH 
©WWWRy v^««*rR*t5*»*, "C* 

JfcWMELftv^J: 5^R3ti-*ttf««>rft*Lfc!*»J3£ 
[0 0 0 3] RjWBIRy ^^««SrRJtS»*^W:ft© 

fc. 0 1 ©rasi*, > y =2 ys» y 3 >^fkK#ffi 



(3). 



4$BH¥6 - 9 7 4 6 9 



6. ztiftAMteisV 3>«fl«o»*ft»IK»***a 

[0 0 0 4] :«H^Lt, «*.HT»^BB52-2703 
[0 0 0 5] 

?$m t ; urns ^sstfiic <tor^ SKtt^feg s 30 

[0 0 0 6] IB*4**«cJ:-9««fl[ 
^^aJB^lc^SKWSrftiWbfe, ift«j|S<z>S5iH£ 

[0 0 0 7] 

IBIRy ^^««fc©BolBI»S:«#IWI«y 
«w*t>iE«i-5*iHPJI8y y^iOJB©***** 



*)i>ftmcte\,*X'bZ<tj:Z>£i1 l z-fZZk, 
wjx^*tiE«i--5*»»ji8y y^s«^M^w 

ttlKSr*»^^J|:tiS«r5tt»«l8y ^WCIM 
[0 0 0 8]- 

[0 0 0 9] ru— ^a*£r*ri-5¥ 

#©±*bbi 1, 1 2&trtz>¥mftmftx\ ~^<o^ 
mmi i\z.mtg~t%mn&<Dn + *y—b*m 1 o i, n+ 

110 lMfte^ilffil 2l:igLn + fl 0U 
"9i^V>ffifii^(^n-^ 1 0 0, mJj<D^Mffil 2frbn- 

1100 |£JEU<* n -g 1 0 0 £ <Dm^ti&3<03EMm 1 
2i:»St5^i/-ti©±8*S:»*t5 n- Si 0 
0J:DK»K©pa77-Kil02, fflyfir^Sffil 
2/)^n- flOOl^ pi7/-K110 2H 

ttd^«Hxr»oia^ n- 11 oo j:f9K^s^w-r 
%mmm<n p §^m#» y 1031-103 
5, wijjcD^mffii 2<Dmzuc&\,^xmj7<D3=mffi 1 2 

*)>ibn-Jil 0 O^Mt/n-fl 0 0 <fc9iSaiS<£>nM 
O^f- Ky y^fi«l 0 4SrA«Lt^S. 13lin + 

*y-K§ioi *y<t?mMistc%y— k««l 

1 4fi P Mry- KB 1 0 2(ci^— ^ ^g^feby^- 

■=«^«fui (s i o 2 ) .T*±mtm#7x (psg) a> 
b&*j6»BS v 1 6 1-1 6 5tt«jMflisy 

0 3 1 — 1 0 3 5(^MLyb7^— /UK^l/- 17 
Ky 0 4(^ttUc7^-;uK7 p U- 

K 1 9teXy — Kfiffil 4, ffiiil 5M7^-;u 
K^V-.hl6, 1 7<DBttiJfB±S:tg«i-6PSGJR, 

2 0 it p s Gi 1 9 ±^Mt ^ ^ y ^ ^ 5 0 
±SA^6#tJWiJI89 >^«**-CcoBI«tt. feSMS 

[0010] riTiWJPS y 1031 

frhtf- Ky y»i 0 4 0&S*-C<olEPBId Sr— S 
t L v *«*Oti»fc«JMP]Hy 0 3 1 



(4). 



4#fW6 -9 7 4 6 9 



at fi#Ma isy ^rmwi 03u^ t^Mcfi 
g*r asiMSRy >^ig«i 032-103 s^mee^ 
»as*#<fc«*>TN «jwwh y 1 0 3 i ->* 1 

5 0 "— Bj»ttiK?aDCi»^>rr^K» (1 2 st\' 10 

«ttiOM!iHBEd5ft fc ift < ft -5 ^Ktf- $ tbZ <DX\ D C 
«3R«TBBEfiT-f-SSattH 7 fc^-T* 5&~X-M£ J: 20 

So 

[0 0 11] tt*Httt?tt, HI 7 (a) \C7F~t£. 0 (H#m 
«-&t«#»JPfiy 0 3 lHOn-'il 00t 30 

m< ft 0 (n»Wfc£g^*«#»jiB y >^ih« 1 0 3 

l©«Hxasi£<fcofciSM) . 

*U »BE«T«r3l#firi-(H7(b)). -Jfr, KRSx 

^lbLftl\ «v^t<45ri;^ofc 0 ft:fc;tf 

®-e^f-Ky >?m&i 0 4«i^n - ii 0 0^®. 

^-Ky>-^««104iE«<D^Jl*j£tfS<t-StO 

-cBJE*ft«cw:» if«»*2iiar* ft v \ 
[0012] *»wr±«±^3i**si^fe*w$jxfct 
o-efoSo i9JE««itt*«*M^**5*>y 



wtt^ftfci5v^a».sijffiy 

^ r ^K»«coipff as«j»WJE t*^e> ft v ^ek* r-ar 

[0013] ft^±^t mtc*t>i£v^m#*9i^y > 
£ l < ft v \, m#<o{i 19 a* ft < ttlftRlR y ^^««*b s 
»£ii^£;fetfft<bftv\, £M4**»te*-§*-s/ 

[0 0 14] 

[0015] Bl tt**W^-Hifi«^fcWS pn^ 

IC^^T. 1 0 fi->?J-C0±^@ 1 1, 1 2^WT-5^ 
^S<$:T, -*Ci«Bl l|:B»t5*i«©n + * 
V—KS 10 1, n+fl0lRtJl*O±«ffil2|C 
Rgtn+f 1 0 1 i ^) ^l«^n-i 10 0, fifcSr 
1 2^^n-g 1 0 0(C5i^ n-^ 100^ 

Mtsn- iii 0 0 x*)mm&<D P mr ; - h*m 1 o 
2 t -te^^>^® 1 2rt>bn- ® 1 0 ot^t^ P ry 

- Kg 1 0 2 Sr^jxd^BtHrix 9 m*. n-1100 
«t «9 S»£E«r^ri--5«»fi^ p y 
1031 — 1035, flb^0>±XS 1 2 0/li22^fcl/NT 
ftil^"<7)^ffi 1 2frbn~m 1 0 Ort^jiTJ^n-S 100 

J: r> mmm<D n m<o#- k y >^m^ 1 o 4 lt 

V^a o 1 3|1^#£*1 0©-*(Di$Sl KCfe^ 
Tn+ jiV— KS 1 0 1 \^-% y^«M(Lfc*y — K 
mffi> 1 4 tt^i#S# 1 0 (Dflfe*C0±«ffi 1 2 ^*5V > 

r P ry- KJB i o 2tc^--^ y^^WLfcA l • s i 
^e>45r;-KtS, i 5tt^*^S*i 0(D(di*o 

^*®l 2±©7/-KSffil 4.**J***L"C'l^ft^fi 

0f«:*flW"5TJi36*->y a^UfblK (S i 02)t?±JBa* 
VAslfyX (PSG) ^&ft5lftSdK> 16 2—165 



7 4 6 9 



1 0 3 2-1 0 3 5 {cmm^y&m-mm 1 5 
±&^ti?h(Dm^mv >?m%it n - m 1 0 0 t<o 

m.ft*:&7LXmx$Z>A 1 • S i^^^^)7>f-;uK^u 

-k 1 7i3;tf-Ky >-rmwi 0 4iz&MLffimt>m 

W& 1 5±£#- Ky Z/tfmi&l 04tn- flOOi 

u—K i8{t P ry-Kii0 2^f ) ^:ftifi^ 

y i/>fm®L 1031 ^it i-£^iftfg 1 5 _h(ci£ 
«tAcmmwi^^cr-^^ >?t£K 1 . s i^ft6*?m 
Sv 1 9iiry - Km^i 4, iWi5, r^-^K 10 

/1/-M62-16.5, 1 7^U?^m® 1 S(DM^ 
l«St5PSGl, 2 OtePSGRSU 9±%&m-t 

[0016] nMttpn y-r^- KK*5l^ 

-a^ri£^VT;*i-5J: 5ftM£ C&y- Kmfiil 3flltfs 

. tv - Kms 1 4 j: ^wif:i^ > 
1 8^mfi^^^^tttc:s^ifi^m#sjpsy 
*io3i (o^mmmcm^tix^- ^ v^<o^m 

ft<ft£„ ^oT, ^^^#flhL^^DC^Mr^ 

wjc^n— ^^m<ommm 1 sit ^-^kt* 
V-M62-16.5 t&mik\^tz.xM%.mm (a 1 

• S i) TMLtt), ^*©^S«t--^^fflVN 
[0017] ft*o, itii steii^J;?^^^ 

^ttiwft^s^m^jpsy >?m®i 0 3 1 <z)ra»t{c: 30 
hi- x. o xm tc & ra»as£T s *> 5 . -t ^a^M 

£ 1 >*g-fc i*fir<o HIB 3 1 # fi £ ft v ^ m&n 

^«t^atfo r 0«£tfiRR 1 5 tcm&sit* htzb l 

ieaifc»J0E<D^»i^C5o roff^:ftPp1Jg«^^i: 
-tix{c*fciEi^j^»jfiB!; 0 3 1 <Dmz.<n?* 

mmm 1 8 *:R#fc»&fc:w\ ■ _±^<Dm^m^h^^<o 40 

1-fcRttfcitefcrMHBiftS. «oT, ^SJil 8Wt 
[0 0 1 8] " rojBfiWtt^ k**W03Sffl>*ft 

t LT#»f xmw LtzAK Y^co^mwmm. 

-KIl0 2rtilnx^ 7 ^i^ML, r/-K«S so 



1 4 Affile;*; y- K«ffi«r=* ls??m>m\z*:ti 

*fftSlE5EU nai^ s/^SS*K*tixtf J: 

V +>f y^^0^lip7y-Kfl 02 ftd n a: * 
^IWt> n + *y-Kl?rp+il^IL, 77 

- KSffii 4^y- Ml^^^7 y- KSffi*ry- ks 

tfifttf Jzl/\, MOSFET(7)ttfj:p7/- KH 0 2 

tt, n-no o^fcn y— ^at^^-rsjfefty- h£ 
ism, *y- K««* KKylffiicfltWJ:^ a 

IGBKD^mMOSFETCio^rn^y 

[0019] m2\tt&w<Dm<DmMm&7F-r*—$* 

»tSl8 0ttt)!3i:, 

mm y ^^a* 1031 KfeflfeoajMSHi y >^«« 

^Sl^^^K^i/- M 6 1 ^fiRi-Si:*^ 

m^t^ti^mh^^m^mmv issm&i 0 3 1 t<o 

m<On-m 1 0 0f®(Cn-il 0 0 J: «9 S5*fl[^ n g 1 
0 5 4:K»tfc/SifcfcS. rrDj:5ft«J*t-«tttt^ n- 

m i o o©pr»>r^-^©»»s:Sjfc*aa mmmn 

<or% ^lft^^>'^#^KW^S:^ft<ftSo BP 

f^#r>*n< rtgi5^ n - a i o o -c»f#^s < -r 5 r t 
x\ nwRyy^iwi o 3 i ^<DMGLBM&mmm 

OiK»SrS*tftt^ n - g 1 0 0 <DI^3gp-efin 6«t3 tC~T 
^>t>0-efo^ 0 Sot, ngl0 5^««llg«:> A 

ft<ft^> 0 prt^ty|:J:otn-|io 
JB(OH^*ttl 0 11 /cm^^Ba^^tb^O-C, 10 
U\ Mi-, nllO 5ttZ. (D^MMCD X 0 t ^ 

[0 0 2 0] ^_h^)J: 1 0 5tt^ft< <b 

^ttthicmhi&^mmmv^vm^i o 3 1 t<om 

*BOggS:Ji<D#t5Sr«iiS (1tffd«3ft<ft5) J:5lc 

psy >^ffl«l 0 3 1 ^r B WCt)nil 0 S^^it 
<3E»i-SSiai:ftS^"Cff : *L< ftV\ 

[0021] ~<DnMmiz£h&mtbxffimtt:^&xm 
.n^mf£mw}*mmx%Z)<nx, mm^MLtzmmmx 



9 



(6). 



»¥6-9 7 4 6 9 

10 



[0022] m3te*&w<D^c{&<Dmm$\z^-f?- 
ymt&i o 3 1 k^-zuk^u- hi 6 1 &mrt, * 

M^Wl 5^Up7y- KB 1 0 2Ji*TJSEtf 

r xytmnrnz.? J FZ?U- h 1 6 1 

ct«9 biKV^JNMRy >-^ffi«l 0 3 
n^>o ^<Dtc#>*74— >\s K^u— M 6 lST^n- H 
1 0 0«fflJCtt«^SRjB*tLT*»JB^JB«Sn5o 
fi£oT, ^&ngl 0 5*KttT*5<Bl2<Z)3eft«t|Rl 

[0 0 2 3] wOUjKW^ttS^^-^K^U— hi 

6 1 1*, ±«<&2 o 2 t'ttiKm^^mwmmv >y 

5^7^-^K^U— M 6 l.tt-t©Hn\0>n- ill 0 

ten- ill 0 0*ffit4i:fc*y h*tyr*7-f-^ 
K/I/-h 1 6 1 ^m#tc?|^^^tt, .'ffifidftl 5* 

*i*K^*.t>5St^«»i»ii«y>'^«*i 0 3 ico^{r 

<OT+-7 4-)V M 6 l £S£itfc©^fclS, 

7^-;i/K/u- M 6 1 f:Ud£<D£ 
U:*fciE^«JMHJRy 0 3 1 <BRO*:l*fc:Ktt 

wiRy^wi o 3 i ©wi«r±-c#a«««v^* 

[0 0 2 4] 04tt*»W<O»ft'S||JftffllSr^-t'^--^ 

sirr^ii, tin 8<Dftt>t)t^ pry-Kiio 
2&^^trgtigv^l?-S«JKy >?m®i o 3 i tc 

7>f — ^ K^u- M 6 O&tM 6 1 S:Mt5t*lc 
SIMMS!/ XfW&X 0 3 1 &*0>j6ffiK:^T±S^ 
M^tfjL/cgI5#l 0 3 1a SrKJtfc^-CftjSUT^ 

a (Raffing) ds«rt**u5«*©T»jw, ^mbfc" 

g[5#l 0 3 1 a^ffM£ftT^5<7)T\ ■ "TBIkf ^tf)* 

ufcsu^ 1031a ^«»^aiai--5o-e" y 

^IWEi o 3 i^©«ffle»*$pl»>r^-><c:j:0 n- 



[0 0 2 5] 08 tt, #«W*lft»y- hS^tf-^ 

h 7 >- ^ * ■ ( igbt) icmm Ltcm^^i-Wrmm 
x&>z> 0 ^<nMF$,tem i x&^fr£ 9 i-. Hi^'pry 

10 -Kil02rtl:ny-^ilO6^MU n y— 
JBl 0 6U:y— *«ffi2 3£KW\ n-flOOHn 
y-^S{^5*^6^^- h 2 4£K;tt\ #y-K®« 
^^1/^^162 51:^11, n+*y-Kiiou 

= ^^1^2 5 t<©IB^p+« 1 0 7 

aiftot^s, mm?- b 2 4ns i ozd>e>tt*y 

- K8MUR2 4 1 , ««ri«»£lc: p-VLfc*»*S/y 
3^&45^->ii2 4 2&U?y- h««2 4 2 £ 

bfllJ^^ttTV^o ^m^2 3(£n y — 10 6 
20 fcWi< p7/-Kil 0 2^fcj8«LtV^ 0 ^<D 
mm^^^X, y-^tS2 3i:=i^^ ; ?ig2 5^ 

i s o«ffi»£tt^«»Mnsy >^m^i 03i<z)t 

[0 0 2 6] ®9f3\ IH8{:^^I GBT£ Uv^itlt 

30 flS/E^ft<^yufc^ «IWl 0 0 0ffl8t) 
I GBT^S^fco 

[0027] \z±mmistz.£ 5«c, ^aiwicitLri^u 
[b o 2 8] gii oittmw&mmx^iti GBTM^ 

-f*- K*fflv^T««i«^»ffl-r>^--^aSK4:«*U ' 

X\ ^(Dm^m&tel GBT3 1, 7 7^*^-;^ 
^^ = ^7*^*3 5 *»6>«fiK**tri^S. IGBTJi 



(7) 



$5ffi^6-9 7 4 6 9 



11 

[0 0 2 9] 
[HB0ffi¥ttR9]] 

[Hi ] jHBWt LTO^t- K0># — 5 

[0 3] *»M^s«cte©iiifiw**i-*iii&»ffiia^*) 

[04] *«W^S*5lltt«Sr^-r«li»»fBia-T?*> 
[85] ^u-^ffl^fleS^OWEEfiTiSiaSrW^S 

[0 6] £^i*Hfc*fciEv^«||iiWIByv^««4: 
[01] 



H 1 




\ \ i \ 

110 101 100 



12 

[0 7] K«Dca!^r^WRBii«-eo»flEaj«i^* 

[08] *^^W-hS/M^-7 h7>^^ 

( i g b t) tcmm i,tzm&&7ik-fWfcVfmmx*$>z> 0 

[09] 08<7)IGBT^r Isz/^^tlt \^tz./*y / 7~ — i?\Z\ 
[010] ^aWSrSMILfc I GBTM^t- KT 
[ffiF^RW] 

10-4»*a*, 10 0-n-|, 10 1- n + i?V- 
KS, 102 — pT/— KB. 1 0 3 1-1 0 3 5-1 

Rmmvissmi$, 15-1 

j^flil, 16 1 — 16 5, 17-7>f~7UK7 P l/-h, 1 
8 19-PSGll v 2'6-#»>f$KK, 1 

0 2-7y-Kt8L 



[02] 



0 2 




(8) 



#^¥6 -9 7 4 6 




1 64 20 1305 



'J 1304/ / ,165 J 04 

I l / 



0 v W \j?J \£J \>J W 



101 13 



ZZZZZZZZZZZS^ 



[13 6] 
H 6 




-4* 1 " L_ 



17] 




[H19] 

0 9 

i2sr 



0 .500 1000 

ocift/«-f7'xiirej*iaiiM 



(9) 9 7 4 6 9 



ims] 




im i o] 
m l 0 




34 35 33 



